From a theory of Hohenberg and Kohn, approximation methods for treating an inhomogeneous system of interacting electrons are developed. These methods are exact for systems of slowly varying or high density.
I. INTRODUCTION 'N recent years a great deal of attention has been --given to the problem of a homogeneous gas of interacting electrons and its properties have been established with a considerable degree of confidence over a wide range of densities. Of course, such a homogeneous gas represents only a mathematical model, since in all real systeins (atoms, inolecules, solids, etc. ) the electronic density is nonuniform.
It is then a matter of interest to see how properties of the homogeneous gas can be utilized in theoretical studies of inhomogeneous systems. The well-known methods of Thomas-Fermi' and the Slater' exchange hole are in this spirit. In the present paper we use the formalism of Hohenberg and Kohn' to carry this approach further and we obtain a set of self-consistent equations which include, in an approximate way, exchange and correlation effects. They' require only a knowledge of the true chemical potential, tie(e), of a homogeneous interacting electron gas as a function of the density n.
We derive two alternative sets of equations [Eqs. (2.8) ' J. C. Slater, Phys. Rev. 81, 385 (1951) .
' P. Hohenberg and W. Kohn, Phys. Rev. 136, 3864 (1964l;  referred to hereafter as HK.
In Secs. III and IV, we describe the necessary Inodidcations to deal with the finite-temperature properties and with the spin paramagnetism of an inhomogeneous electron gas.
Of course, the simple methods which are here proposed in general involve errors. n"(r) = -(3/2') {3s'I (r) }'"
(2.18)
In our procedure (neglecting correlation) we obtain, in place of Slater's v"
smaller by a factor of -', . Let us now qualitatively discuss the appropriateness of our procedure for various classes of electronic systems.
In atoms and molecules one can distinguish three regions: (1) A region near the atomic nucleus, where the electronic density is high and therefore, in view of case (h) above, we expect our procedure to be satisfactory. (2) The main "body" of the charge distribution where the electronic density n(r) is relatively sjowly varying, so that our approximation (2.3) for e", is expected to be satisfactory as discussed in case (a) above. (3) 
